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PROBLEM TO BE SOLVED: To provide a resin paste composition capable of joining a 
semiconductor element to a substrate member by curing within 20 seconds and, at the same 
time, capable of reducing voids in the adhesive layer, and a semiconductor device using this 
composition which is high in productivity and reliability. 

SOLUTION: A resin paste composition comprises an unsaturated compound having a 
carboxyl group in the molecule, an acrylate ester compound or a methacrylate compound , a 
radical initiator, a n epoxy resin , an epoxy resin curing agent, and a filler. A semiconductor 
device is obtained by joining a semiconductor element to a substrate member with use of this 
resin paste composition. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device using a suitable ******- 
strike constituent and this suitable to paste up semiconductor devices, such as IC and LSI, on a 
leadframe, a glass epoxy patchboard, etc. 
[0002] 

[Description of the Prior Art] Conventionally, as die bonding material of a semi-conductor, although an 
Au-Si eutectic, solder, a ******-strike constituent, etc. are known, the ******-strike constituent is 
widely used from the point of workability and cost. As the approach of the heat hardening ofa******- 
strike constituent, there are a batch method stiffened in oven and an in-line method which is on a heat 
block and is stiffened. Among these, short-time hardening with an in-line method is indispensable in 
order to realize a high throughput and the sex from Takao. Especially recently, it is required for the 
******-strike constituent that super-short-time hardening in less than 20 seconds should be possible. 
[0003] Although the conventional epoxy resin system **-strike and the acrylic resin system **-strike 
were also possible for hardening in 20 seconds, since it was necessary to heat at the elevated temperature 
of 230-300 degrees C, the solvent and the reactant diluent which are contained in a **-strike volatilized 
for a short time, the opening called a void into a **-strike hardened material occurred, and there was a 
fauh that the fall of bond strength and the float of a semiconductor device arose. Moreover, in the 
surface mount which is the current mainstream as a mounting method of a semiconductor device, since 
the reflow soldering which heats the whole substrate with infrared radiation etc. to mounting to a 
substrate was used and a package was heated by the elevated temperature 200 degrees C or more, on that 
occasion, the package crack arose by rapid evaporation and expansion of the interior of a package and 
the moisture especially saved up by the void in an adhesives layer, and there was a problem that the 
dependability of a semiconductor device fell. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention removes the fault of said conventional 
technique, and it can carry out hardening junction of a semiconductor device and the supporter material 
within in 20 seconds, and its productivity using the resin paste constituent and this which can reduce the 
void in an adhesives layer is high, and it offers a highly reliable semiconductor device. 
[0005] 

[Means for Solving the Problem] This invention relates to what is shown below. 

(1) ******-strike constituent which makes it come to contain the partial saturation monomer which has 
acarboxyl group in (A) intramolecular, CB) acrylic ester compound or a methacrylic ester compound , 
XC) radical initiator, th e (D) epoxy resjn , (E) epoxy resin curing agent, and the (F) filler. 

(2) The ******-strike constituent given in a term (1) whirh k rtie acrylic ester mmpnnnd or methacrylic 
ester compound with which the p artial saturation m nm^ir^pr ^yhirh a rf^rhnxYyg;^!.^^ 
intramolecular has a carboxyl group in intramolecular. 

[0006] (3) intramolecular - a carboxyl group - having - acrylic ester - a compound - or - methacrylic 
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ester — a compound ~ an acrylic acid -- a methacrylic acid — dicarboxylic acid intramolecular ~ a 
hydroxyl group — having — acrylic ester — a compound — or — methacrylic ester — a compound — 
monoester - a compound a maleic anhydride - adding ~ having made -- polybutadiene — 
intramolecular - a hydroxyl group having - acrylic ester -- a compound - or - methacrylic ester - a 
compound - reacting - making - obtaining - having - a compound - it is ~ a term - (- two -) - a 
public ation .-******-a strike — a constituent . 

f0O07T)[4) The compound which the polvbutadien£ towhich the maleic anhydride was made to add, the 
acrync£ster compound which has a hydroxyl ^roup m mtramolecular, or a methacrylic ester compound 
is made^ j gact, and is obtained is a general fomiula (I). 
[Formula 2] 

-P(CH«CHCH=CH)^CH,CH=CHCHs)g-(CHzC)^CHzCH)^" 
CH— COOCH2CH2OOC— C=CH2 CH CH 

H: 



IH CH; 

H2C=C — COOHzCHzCOOC— CH 

i iH:iCOOH 



(I) 



It is related with the ******-strike constituent given in a term (3) which is the compound expressed with 
(however, R expresses hydrogen or a methyl group among a formula, and a, b, c, d, and e show one or 
more numbers independently, respectively). 

[0008] (5) It is related with a ******-strike constituent given in either of term (1) - (4) by which 1-100 
weight section combination of the epoxy resin of a component (D) is carried out to the total amount 100 
weight section of the (A) component and the (B) component. 

(6) Term (1) It is related with the semiconductor device which comes to paste a semiconductor device 

supporter material using either of the ******-strike constituents given in either of - (5). 

[0009] 

[Embodiment of the Invention] Although polymers, such as partial saturation monomers, such as a 
maleic anhydride, boletic acid, an itaconic acid, and a citraconic acid, and polybutadiene to which 
**************** made to add, etc. are used as an unsaturated compound which has a carboxyl 
group in the intramolecular of (A) used for this invention, it is desirable to use the compound which has 
a carboxyl group and an acryloyl radical, or a methacryloyl radical in intramolecular. In the 
polybutadiene to which the maleic anhydride was made to add, as polybutadiene, the thing of 200-10000 
has desirable number average molecular weight, and the thing of 500-5000 has especially desirable 
number average molecular weight. Moreover, that whose addition ratios of a maleic anhydride to 
polybutadiene are 0.1-10 (a mol/mol) is desirable, and what is 0.3-5 is desirable. In addition, number 
average molecular weight is calculated by vapor pressure osmometry. 

[0010] As a partial saturation monomer, there is a monoester compound of an acrylic acid, a methacrylic 
acid, dicarboxylic acid, and the acrylic ester that has a hydroxy group among the compounds which have 
a carboxyl group and an acryloyl radical, or a methacryloyl radical in intramolecular. Here, as 
dicarboxylic acid, there is alicyclic dicarboxylic acid, such as aromatic series dicarboxylic acid, such as 
partial saturation dicarboxylic acid, such as aliphatic series saturation dicarboxylic acid, such as a 
succinic acid, a maleic anhydride, boletic acid, an itaconic acid, and a citraconic acid, and a phthalic 
acid, and hexahydrophthalic acid, etc., and there is hydroxyalkyl methacrylate, such as hydroxyalkyl 
acrylate, such as 2-hydroxyethyl acrylate and 2 -hydroxy propyl acrylate, 2-hydroxyethyl methacrylate, 
and 2-hydroxypropyl methacrylate, etc. as acrylic ester which has a hydroxy group. As an example of 
the monoester compound of dicarboxylic acid and the acrylic ester which has a hydroxy group, there are 
2-acryloyloxyethyl succinic acid, 2-acryloyloxyethyl phthalic acid, 2- 

acryloyloxyethylhexahydrophthalic acid, 2-methacryloiloxy-ethyl succinic acid, 2-methacryloiloxy- 

ethyl phthalic acid, 2-methacryloyloxy ethylhexahydrophthalic acid, etc. 

[001 1] Moreover, as a polymer, there is a resultant which the polybutadiene to which the maleic 
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anhydride was made to add, and the acryHc ester which has a hydroxy group are made to react, and is 
acquired among the compounds which have a carboxyl group and an acryloyl radical, or a methacryloyl 
radical in intramolecular. Here, the above mentioned thing can be used as acrylic ester which has a 
hydroxy group, the amount of maleic-anhydride components in the polybutadiene to which the acrylic 
ester which can use said thing carried out and has a hydroxy group as polybutadiene to which the maleic 
anhydride was made to add made the maleic anhydride add — receiving — 80-120-mol % — it is 
desirable to make it react. Such a compound is marketed as MM- 1000-80, MAC- 1000-80 (all are the 
Nippon Oil Chemistry trade names), etc. Moreover, you may use, combining these suitably. 
[0012] As the ,a crylic este r compound or methacrylic ester compound nf tV|f^ (R) rnTriponent used for this 
invention, it is the compound which has one or more acrylic radicals or methacrylic radicals, and the 
following compound of general formula (II)- (IX) is in 1 molecule. 
[0013] (1) General formula (II) 
[Formula 3] 

I . V 

H2C=:C— C— O— R^— H (II) 
O 

It is the compound shovm by [however, Rl expresses hydrogen or a methyl group among a formula, and 
R2 expresses carbon numbers 1-100 and the aliphatic hydrocarbon radical which has the divalent 
aliphatic series or the cyclic structure of carbon numbers 1-36 preferably]. 

[0014] As a general formula (II), methyl aery late, ethyl aery late, Propylacrylate, isopropyl aery late, n- 
butyl acrylate, Isobutyl acrylate, t-butyl acrylate, amyl acrylate, Isoamyl acrylate, hexyl acrylate, heptyl 
acrylate, Octyl acrylate, 2-ethylhexyl acrylate, nonyl acrylate, Decyl acrylate, isodecyl acrylate, 
laurylacrylate tridecyl acrylate, Hexadecyl acrylate, stearylacrylate, isostearyl acrylate, Acrylate 
compounds, such as cyclohexyl acrylate and isobomyl acrylate. Methyl methacrylate, ethyl 
methacrylate, propyl methacrylate, Isopropyl methacrylate, n-butyl methacrylate, isobutyl methacrylate, 
t-butyl methacrylate, amyl methacrylate, isoamyl methacrylate, Hexyl methacrylate, heptyl 
methacrylate, octyl methacrylate, 2-ethylhexyl methacrylate, nonyl methacrylate, DESHIRU 
methacrylate, Isodecyl methacrylate, lauryl methacrylate, tridecyl methacrylate. There are methacrylate 
compounds, such as hexadecyl methacrylate, stearyl methacrylate, isostearyl methacrylate, cyclohexyl 
methacrylate, and isobomyl methacrylate. 
[0015] (2) General formula (III) 
[Formula 4] 

R^ R^ 
HaC=C— C— 0-(CHa— CH— 0)jj-R* (III) 



It is the compound shown by [however, Rl expresses the thing same in a general formula (I) among a 
formula, R3 expresses hydrogen, a methyl group, or a phenoxymethyl radical, R4 expresses hydrogen, 
the alkyl group of carbon numbers 1-6, a JISHIKURO pentenyl radical, a phenyl group, or benzoyl, and 
n expresses the integer of 1 -50]. 

[0016] As a compound shown by the general formula (III) Diethylene-glycol acrylate, poly ethylene- 
glycol acrylate. Polypropylene acrylate, 2-methoxy ethyl acrylate, 2-ethoxyethyl acrylate, 2-butoxy ethyl 
acrylate, methoxy diethylene-glycol acrylate, Methoxy polyethylene-glycol acrylate, dicyclopentenyl 
oxy-ethyl acrylate, 2-phenoxy ethyl acrylate, phenoxy diethylene-glycol acrylate, Phenoxy 
polyethylene-glycol acrylate, 2-benzoyloxy ethyl acrylate, Acrylate compounds, such as 2-hydroxy-3- 
phenoxypropylacrylate, Diethylene-glycol methacrylate, polyethylene-glycol methacrylate. 
Polypropylene methacrylate, 2-methoxy ethyl methacrylate, 2-ethoxyethyl methacrylate, 2- 
butoxyethylmethacrylate, Methoxy diethylene-glycol methacrylate, methoxy polyethylene-glycol 
methacrylate, JISHIKURO pentenyl oxy-ethyl methacrylate, 2-phenoxy ethyl methacrylate, There are 
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methacrylate compounds, such as phenoxy diethylene-glycol methacrylate, phenoxy polyethylene-glycol 
methacrylate, 2-benzoyloxy ethyl methacrylate, and 2-hydroxy-3 -phenoxy propyl methacrylate. 
[0017] (4) General formula (IV) 
[Formula 5] 

H.C=C— C-0-(CH2)i5-R^ (IV) 
O 

[ - however, the same thing as the inside of a formula, and in a general formula (I) in Rl - expressing - 
R5 - a phenyl group, a nitrile group, -Si (0R6) (R6 expresses the alkyl group of carbon numbers 1-6), 
and [Formula 6] ^ 

O OH 

It is the compound which means (R7, and R8 and R9 express the alkyl group of carbon numbers 1-6 
independently, respectively), and is shown by] to which m expresses the number of 1, 2, or 3. 
[0018] General formula (IV) As a compound shown, benzyl acrylate, 2-cyano ethyl acrylate, gamma- 
acryloxyethyl trimethoxysilane, glycidyl acrylate, Tetrahydrofurfuryl acrylate, dimethylamino ethyl 
acrylate, Diethylamino ethyl acrylate, acryloxy ethyl phosphate, Acrylate compounds, such as 
acryloxyethyl phenyl acid phosphate, Benzyl methacrylate, 2-cyano ethyl methacrylate, gamma- 
methacryloxyethyl trimethoxysilane, Glycidyl methacrylate, tetrahydrofurftiryl methacrylate, There are 
methacrylate compounds, such as dimethylaminoethyl methacrylate, diethylamino ethyl methacrylate, 
methacryloxyethyl phosphate, and methacryloxyethyl phenyl acid phosphate. 
^[001^5) General formula (V) 

[Formula 7] 

R^ R^ 

H2C=C— C — O— R^— O— C — C = CH2 (V) 
O O 

It is the compound shown by [however, Rl and R2 express the thing same in a general formula (I) 
among a formula, respectively]. 

[0020] As a compound shown by the general formula (V) , ethylene glycol diacrylate, 1 ,4-butanediol ~ 
diacrylate, 1 ,6-hexanediol diacrylate, 1, 9-nonane diol diacrylate, 1,3-butanediol diacrylate, Diacrylate 
compounds, such as neopentyl glycol diacrylate. Ethylene glycol dimethacrylate, 1,4-butanediol 
dimethacrylate. There are dimethacrylate compounds, such as 1, 6-hexanedioldimethacrylate, 1, 9- 
nonane diol dimethacrylate, 1,3-butanediol dimethacrylate, and neopentyl glycol dimethacrylate, etc. 
[002 1 ] (6) General formula (VI) 
[Formula 8] 

Rl Y Y 

H2C=C— C— 0-(CH2— CH— 0)jpC— C=CHa (VI) 
O O 

It is the compound shown by [however, Rl, R3, and n express a general formula (I) or (III) the same 
thing as the ability to set among a formula], 

[0022] As a compound shown by the general formula (VI), diethylene glycol diacrylate, Triethylene 
glycol diacrylate, tetraethylene glycol diacrylate, Polyethylene-glycol diacrylate, tripropylene glycol 
diacrylate, Diacrylate compounds, such as polypropylene-glycol diacrylate, Diethylene-glycol 
dimethacrylate, triethylene glycol dimethacrylate, There are dimethacrylate compounds, such as 
tetraethylene glycol dimethacrylate, polyethylene glycol dimethacrylate, tripropylene glycol 
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dimethacrylate, and polypropylene-glycol dimethacrylate, etc. 
[0023] (7) General formula (VII) 
[Formula 91 

fcH. CH 
II • . " 

C = 0 OH J . R^<^y V OH 0=C 

O— C H a— C H— C H a— O-/ C-/ \-0— C H 2— C H— C H a— O 

^ / R^xN / (VII) 

It is the compound shown by [Rl expresses the thing same in a general formula (I) among a formula, 

and RIO and Rl 1 express hydrogen or a methyl group independently, respectively]. 

[0024] As a compound shown by the general formula (VII), there is a reactant of bisphenol A, Bisphenol 

F or one mol of bisphenol A D, the reactant of two mols of glycidyl acrylate, bisphenol A, Bisphenol F 

or one mol of bisphenol A D, and two mols of glycidyl methacrylate etc. 

[0025] (8) General formula (VIII) 

[Formula 10] 

tn. CHs 



(VIII) 




I 



It is the compound shown by [however, Rl, RIO, and Rl 1 express a general formula (I) or (VII) the 
same thing of the thing above as the ability to set among a formula, respectively, R12 and R13 express 
hydrogen or a methyl group, respectively, and p and q express the integer of 1-20 independently, 
respectively]. 

[0026] As a compound shown by the general formula (VIII), there is dimethacrylate of the 
polypropylene oxide addition product of bisphenol A, Bisphenol F or the diacrylate of the polyethylene 
oxide addition product of bisphenol A D, bisphenol A, Bisphenol F or the diacrylate of the 
polypropylene oxide addition product of bisphenol A D, bisphenol A, Bisphenol F or the dimethacrylate 
of the polyethylene oxide addition product of bisphenol A D, Bisphenol F, or bisphenol A D etc. 
[0027] (9) General formula (IX) 
[Formula 11] 

R^ /R^*. R^^ CH, 

H;iC=C— C— 0-4CH2)o--SiH— Si-(CH2)o-0— C — C = CHa 

II I I /x I ii 

O ^ Ri^'^ R^' O (IX) 

The compound shown by [Rl expresses the thing same in a general formula (I) among a formula, R14, 
R15, R16, and R17 express hydrogen or a methyl group independently, respectively, and x expresses the 
integer of 1-20] is mentioned. 

[0028] As a compound shown by the general formula (IX), there is a bis(acryloxyprophyl) poly 
dimethylsiloxane and bis(acryloxyprophyl) methyl siloxane-dimethylsiloxane copolymer, bis 
(methacryloxypropyl) poly dimethylsiloxane, and bis(methacryloxypropyl) methyl siloxane- 
dimethylsiloxane copolymer etc. 

[0029] (B) As the acrylic ester compound or methacrylic ester compound of a component, it is 
independent or the above-mentioned compound can be used combining two or more sorts. (B) As for a 
component, it is desirable to carry out 10-1000 weight section use to the (A) component 100 weight 
section, and it is more desirable to carry out 20-500 weight section use. 
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[0030] Although there is especially no limit as a radical initiator of (C) used for this invention, points, 
such as a void, to a peroxide is desirable, and 70-170 degrees C is desirable as decomposition 
temperature of a peroxide from the point of the hardenability of a ******-strike constituent, and 
viscosity stability. As an example of a radical initiator, 1, 1, 3, 3, - tetramethyl butylperoxy 2- 
ethylhexanoate, A 1 and 1 -bis(tert-buty 1 peroxide) cyclohexane, 1, and l-bis(tert-butyl peroxide) cyclo 
dodecane, Di-t-butyl peroxyisophthalate, t-butyl peroxybenzoate, There are dicumyl peroxide, t-butyl 
cumyl peroxide, 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexane, 2, the 5-dimethyl -2, 5-di-tert- 
butyl peroxide 3-hexyne, a cumene hydroperoxide, etc. The loadings of a radical initiator have desirable 
0.1-10 weight section to the total amount 100 weight section of the (A) component and the (B) 
component, and especially its 0.5 - 5 weight section is desirable. 

[0031] (D) Although there will be especially no limit if it is the compound which has two or more epoxy 
groups in 1 molecule as an epoxy resin of a component For example, bisphenol A mold epoxy resin 
[AER-X8501 (Asahi Chemical Industry Co., Ltd. trade name), R-301 (oil-ized Shell Epoxy trade name), 
YL-980(oil-ized Shell Epoxy trade name)], Bisphenol female mold epoxy resin [ [YDF-170 (Tohto 
Kasei Co., Ltd. trade name)]. The bisphenol A D mold epoxy resin [R-1710 (Mitsui Chemicals, Inc. 
trade name)], Phenol novolak mold epoxy resin [N-730S (Dainippon Ink & Chemicals, Inc. trade name), 
Quatrex-2010(Dow Chemical Co. trade name)], cresol novolak mold epoxy resin [YDCN-702S (Tohto 
Kasei Co., Ltd. trade name), EOCN-100(Nippon Kayaku Co., Ltd. trade name)], polyfunctional epoxy 
resin [EPPN-501 (Nippon Kayaku Co., Ltd. trade name), TACTIX-742 (Dow Chemical Co. trade 
name), VG-3010 (Mitsui Chemicals, Inc. trade name), 1032S(oil-ized Shell Epoxy trade name)], the 
epoxy resin which has a naphthalene frame [HP-4032 (Dainippon Ink & Chemicals, Inc. trade name)], 
Cycloaliphatic epoxy resin [CEL-3000 (Daicel Chemical Industries, Ltd. trade name)], Epoxidation 
polybutadiene [PB-4700 (Daicel Chemical Industries, Ltd. trade name)]. Amine mold epoxy resin 
[ELM-100 (Sumitomo Chemical Co., Ltd. trade name), YH-434L(Tohto Kasei Co., Ltd. trade name)], a 
resorcinol mold epoxy resin [DENAKORU EX-201 (Nagase Brothers formation Industrial trade name)], 
A neopentyl glycol mold epoxy resin [DENAKORU EX-21 1 (Nagase Brothers formation Industrial 
trade name)], A hexane Denner glycol mold epoxy resin [DENAKORU EX-21 2 (Nagase Brothers 
formation Industrial trade name)]. An ethylene propylene glycol mold epoxy resin (DENAKORU EX- 
810, and [81 1, 850, 851, 821, 830,832,841,861] (Nagase Brothers formation Industrial trade name)), the 
following general formula (X) 



[Formula 12] 




CH 



o<l 0(1 

I I 
GHz CHa 

I I 

o o 



(X) 

The epoxy resin [E-XL -24, E-XL-3L (Mitsui Chemicals, Inc. trade name)] expressed with [the inside s 
of a formula expresses the integer of 0-5] is mentioned. These are independent or can be used combining 
two or more sorts. 

[0032] (D) As for the epoxy resin of a component, it is desirable to carry out 1-100 weight section use to 
the total amount 100 weight section of the (A) component and the (B) component, and it is more 
desirable to carry out 5-30 weight section use. There is an inclination for these loadings to be under 1 
weight section, or for the bond strength at the time of 20-second hardening to fall if the 100 weight 
sections are exceeded. 

[0033] The compound (monofunctional epoxy compound) which has one epoxy group may be used as 
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some epoxy resins into 1 molecules, such as PGE (Nippon Kayaku Co., Ltd. trade name), PP-101 (Tohto 
Kasei Co., Ltd. trade name), ED-502,509 (Asahi Denka Kogyo K.K, trade name), YED-122 (oil-ized 
Shell Epoxy trade name), KBM-403 (Shin-Etsu Chemical Co., Ltd. trade name), TSL-8350, TSL.8355, 
and TSL-9905 (Toshiba Silicone trade name). Although a monoftinctional epoxy compound is used in 
the range which does not check the property of the ******-strike constituent of this invention, it is 
desirable to be used at 10 or less % of the weight to the whole quantity of an epoxy resin. 
[0034] As an epoxy resin curing agent of (E) used for this invention, especially a limit is a 
dicyandiamide and the following general formula (XI), although there is nothing. 



The inside of [type, an aromatic series radical divalent [, such as m-phenylene group and p-phenylene 
group, ] in R 18, As a 2 hydrochloric-acid dihydrazide [commercial item shown by] showing the 
alkylene group of the shape of the shape of a straight chain of carbon numbers 2-12, and branching The 
reactant [as a commercial item, there is Novacure (a microcapsule mold-curing agent, Asahi Chemical 
Industry Co., Ltd. trade name)] of] and an epoxy resin with ADH, PDH, and SDH (all are Japanese 
Hydra JINE Business trade names), and an amine compound etc. is mentioned. The loadings of an 
epoxy resin curing agent have 0.01 90 desirable % of the weight to an epoxy resin, and its 0.1-50 % 
of the weight is more desirable. 

[0035] Furthermore, to the ******. strike constituent of this invention, a hardening accelerator can be 
added if needed, as a hardening accelerator,], such as EMZ-K and TPPK (Hokko Chemical Industry Co., 
Ltd. trade name), the third class amines or its salt [DBU, U-CAT 102, 106, 830, 840, and 5002 (all are 
the San Apro trade names)], etc., imidazole derivatives [cure ZORU, 2P4MHZ, C17Z, 2 PZ-OK (any - 
Shikoku - Formation ~ a trade name), etc.], etc. are mentioned as an organic boron salt compound 
[commercial item. As for the loadings of a hardening accelerator, it is usually desirable to consider as 20 
or less % of the weight of an amount to an epoxy resin. The hardening accelerator added an epoxy resin 
curing agent and if needed may be used independently, respectively, and may be used, combining 
suitably two or more sorts of curing agents, and a hardening accelerator. 

(J^6jAs a filler of the (F) component used for this invention, there is especially no limit, and various 
kESisof things can be used, for example, the fine particles of non-conductive matter, such as ****** 
matter, such as gold, silver , copper, nickel, iron, aluminum, and stainless steel, silicon oxide, boron 
nitride,, and boric-acid aluminum, are mentioned. Although especially the loadings of a filler are not 
limited, 20 - 85 % of the weight is desirable to the ******-strike constituent total amount 100 weight 
section. If there is an inclination for the bond strength at the time of heat to fall that these loadings are 
under 20 weight sections and 85 weight sections are exceeded, viscosity will increase, and there is an 
inclination for the workability of a ******-strike constituent to fall. 

[0037] In the ******-strike constituent which becomes this invention, adhesive strength improvers, such 
as desiccants, such as toughness amelioration material, such as acrylonitrile-butadiene rubber, a styrene 
butadiene rubber, and urethane acrylate, a calcium oxide, and magnesium oxide, a silane coupling agent, 
a titanium coupling agent, and an acid anhydride, the Nonion system surfactant, a fluorochemical 
surfactant, etc. are fiirther damp if needed, and ion trap agents, such as defoaming agents, such as an 
improver and silicone oil, and an inorganic ion exchanger, etc. can be suitably added to it. 
[0038] Manufacture bundles up or divides the ******-strike constituent which becomes this invention 
with the various additives used if needed in (A) acrylic ester compound or a methacrylic ester 
compound, (B) epoxidation polybutadiene, (C) radical initiator, and the (D) filler, distribution / 
dissolution equipments, such as a stirrer, a stone-mill machine, 3 rolls, and a planetary mixer, are 
combined suitably, and it is carried out by heating if needed, mixing, dissolving and ****-kneading or 
distributing. It is desirable to make it distribute so that each component may become homogeneity. 
[0039] In this invention, it can consider as a semiconductor device by pasting up a semiconductor device 
and supporter material using the ******-strike constituent manufactured still as mentioned above. In 



http://wvm4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1/22/08 




(XI) 



JP,2000- 104032, A [DETAILED DESCRIPTION] 



Page 8 of 10 



order to paste up a semiconductor device on supporter material, such as a leadframe, using the ******- 
strike constituent of this invention, after applying a ******-strike constituent by the dispensing method, 
screen printing, the ****** ******j^g method, etc. on supporter material first, a semiconductor device is 
stuck by pressure and it can carry out by carrying out heat hardening using heating apparatus, such as 
oven and a heat block, after that. Furthermore, after passing like wire BONDOE, it can consider as the 
semiconductor device completed by closing by the usual approach. 

Next, this invention is not restricted by this although an example explains this invention to a 
compound used in the following example is illustrated. 
(1) The epoxy resin / curing agent solution YDCN-702S (trade name weight per epoxy equivalent of 
Tohto Kasei Co., Ltd. cresol novolak mold epoxy resm = 200-230) 4.5 weight section, the KBM-403 
(trade name of monofiinctional epoxy by snm-Ltsu CHemical Co., Ltd.) 2,0 weight section, the XL-225 
(trade name [ of the phenol resin by Mitsui Chemicals, Inc. ], hydroxyl equivalent ^ 170-190) 7.0 weight 
section, and the 2-butoxyethanol 16.0 weight section were heated at 80 degrees C, churning was 
continued for 1 hour, and uniform epoxy resin / curing agent solution were obtained. 
[0041] (2) Hardening accelerator TPPK (trade name of the organic boron saU compound by Hokko 
Chemical Industry Co., Ltd.) 

(3) Additive A-1 120 (trade name of a Nippon Unicar organic silane compound) 

(4) Filler TCG-1 (trade name of**** Science laboratory silver dust) 
TC-20E (trade name of * * * * Science laboratory silver dust) 

70042^5) Resultan t MM- 1 000-80 which the methacrylic ester compound which has a hydroxyl group 
"inpoly swine JIEN to which the maleic anhydride was made to add, and intramolecular is made to react, 
and is obtained (number-average-molecular-weight; 1000 of the product made from Nippon Oil 
Chemistry, a trade name, and polvbutadiene. the addition ratio of a maleic anhydride; a methacrylic ester 
compound, reacting weight;2-hydroxyethyl methacrylate and a maleic anhydride, and equimolar with 
1 .6 and a hydroxyl group) 

(6) Methacrylic ester compound l aurylacrylate (7) radical initiator dicumyl peroxide ([^43]X8) Epoxy 
resin YDF-170 (trade name of the bisphenol female mold epoxy resin by Tohto KaseiToTLtd.) 
;(9) Epoxy resin curing agent dicyandiamide (10) epoxy-resin hardening-accelerator 2P4MHZ (Shikoku 
formation trade name of Make Imidazole derivatives) 

[0044] After mixing each ingredient by the blending ratio of coal shown in one to examples 1-2 and 
example of comparison 2 Table 1 and 2 and kneading using 3 rolls, indirect desulfurization bubble 
processing was performed below by 5 torrs (Torr) for 30 minutes, and the ******-strike constituent was 
obtained. It investigated by the approach of showing the property (viscosity, die SHOA reinforcement, 
void) of this ******-strike constituent below. The result is shown in Table 3. 
[0045] Measurement of the property shown in Table 3 was performed as follows. 

(1) The viscosity (Pa-s) in 25 degrees C was measured using the viscosity EHD mold rotational 
viscometer (Tokyo Keiki Co., Ltd. make). 

(2) a die share on-the-strength ******-strike constituent - a copper leadframe top - about 0.2mg - 
applying ~ a this top - 2mmx2mm Si chip (0.4mm in thickness) - being stuck by pressure - fiirther - 
in-line curing oven (Product made from a Sink Light) - the range of 200-250 degrees C - 20 seconds -- 
or it was made to harden for 10 seconds Shearing strength [ in / for this / a room temperature and 250 
degrees C ] (kg/chip) was measured using the automatic adhesive strength testing machine (daisy 
company make). 

(3) void: - a ******-strike constituent ~ a copper leadframe top - about 4.0mg - applying - a this top 
- SmmxlOmm Si chip (0.4mm in thickness) - being stuck by pressure fiirther - in-line curing oven - 
the range of 200-250 degrees C — 20 seconds - or it was made to harden for 10 seconds This was 
observed using the scanning acoustic microscope and it asked for the occupancy area of the void 
contained in the ******-strike constituent after hardening. 

[0046] 
[Table 1] 
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[0047] 
[Table 2] 
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[0048] 
[Table 3] 
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[0049] From the result of Table 3, the ******-strike constituent (examples 1 and 2) of this invention is 
excellent in the die SHIEA reinforcement at the time of 20-second hardening as compared with the 
******-strike constituent (example 1 of a comparison) using the conventional epoxy resin, and the 
acrylic ******-strike constituent (example 2 of a comparison) excluding the epoxy resin and the curing 
agent from the example 1, and holds comparable die share reinforcement further also at the time of 10- 
second hardening. Moreover, the pulse duty factor of the void in a hardened material is small as 
compared with the examples 1 and 2 of a comparison. From this, according to the ******-strike 
constituent of this invention, hardening junction was firmly possible within in 20 seconds, and it was 
checked that the void in an adhesives layer can be reduced. 
[0050] 
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[Effect of the Invention] It is suitable to paste up the semiconductor device of IC and LSI grade on a 
leadframe, a glass epoxy patchboard, etc., when it is used as die bonding material of a semiconductor 
device, hardening junction is firmly possible for the ******-strike constituent of this invention within in 
20 seconds, and it reduces the void in an adhesives layer. Consequently, productivity is high and a 
highly reliable semiconductor device can be obtained. ' 



[Translation done.] 
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* NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (A) The ******-strike constituent which makes it come to contain the unsaturated compound 
which has a carboxyl group in intramolecular, (B) acrylic ester compound or a methacrylic ester 
compound, (C) radical initiator, the (D) epoxy resin, (E) epoxy resin curing agent, and the (F) filler. 
[Claim 2] The ******-strike constituent according to claim 1 which is a compound with which the 
partial saturation monomer which has a carboxyl group in intramolecular has a carboxyl group and an 
acryloyl radical, or a methacryloyl radical in intramolecular. 

[Claim 3] The ******-.strike constituent according to claim 2 whose compound which has a carboxyl 
group and an acryloyl radical, or a methacryloyl radical in intramolecular is a compound which a 
monoester compound with the acrylic ester compound or methacrylic ester compound which has a 
hydroxyl group in an acrylic acid, a methacrylic acid, dicarboxylic acid, and intramolecular, the 
polybutadiene which made the maleic anhydride add and the acrylic ester compound which has a 
hydroxyl group in intramolecular, or a methacrylic ester compound is made to react, and is obtained. 
[Claim 4] The resultant which the polybutadiene to which the maleic anhydride was made to add, the 
acrylic ester compound which has a hydroxyl group in intramolecular, or a methacrylic ester compound 
is made to react, and is acquired is a general formula (I). 
[Formula 1] 



It is the ******-strike constituent according to claim 3 which is a compound expressed with (however, 
R expresses hydrogen or a methyl group among a formula, and a, b, c, d, and e show one or more 
numbers independently, respectively). 

[Claim 5] The ******-strike constituent according to claim 1 to 4 with which 1-100 weight section 
combination of the epoxy resin of a component (D) is carried out to the total amount 100 weight section 
of the (A) component and the (B) component. 

[Claim 6] The semiconductor device which comes to paste a semiconductor device supporter material 
using a ******-strike constituent according to claim 1 to 5. 



CLAIMS 




(I) 



[Translation done.] 
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tL,^\ :L(f>xo^it^i. mtn. MM- 100 0 

-80. MAC-1000-80 (V%-f*tt>, B*5ifi 

[0012] *iaHfcfflv^^>ns ( B ) jfi^^coT^ y/p 

RxxxA^^ttXIi^ y;Hgxxx;l'fl:^J: t 

Tii. i4H^fciffl«Ji<or^yn«xii;><^'^'y^ 
«^^rr6fl:^iBrt*fcO. Tia<^)-«5S (ii) ~ (ix) 

[0013] (i)-«ye(n) 
[fl:3i 



H»C=C— C— O— R*— H 



^Rl~100. »it<Jil^l~3 6<02«tO 

[ooi4Hii5S(ii) tLXii. jii-)vr9vu- 

-b. TJ^yi^r^'yi'-h. -fvx>';i'r^'yw-h« 
9'>y;^r^'y^'-^^yTl'/^T^'y^-^. -^'^•^ 
rv'^i'T^'yi'-h. xxry^kT^'yv-h. ^vx* 
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6 

* tt y /WT y b . o'^^ v-ikT y V— b . 
(n) y.-j(;w-;i'r^'yv'— b^T^yw-b-ft:^. 

■f/M^'^'yv-h. x^yi/^^'^j'y^-f. rotr;p 
^^'^'yw-h. >f y7"ne;p^^'^'yp-b. n-:/ 

yf-;Wpt^^'yt'~h. TS;W>>{^'^'yp-b. "iVT. 
S;l^^:?^'yv-h. '>v^ v'il';<5'^'yv-b. '^T'f- 
/M^'^'yW-h. *^'f-;M:J'^yi— V. 2-Xf- 

;^^^x7M^'^y^-^. y-;M^'^yw-b. t 

>f yx■rryA'^^'^'y^"-^> s^^'o-N^fj^^M^'^' 
-^y4^;^-rt'->l^^y^-^^^^'^'y^ 

[00151 (2)-«^(III) 

[fl:4i 



H.C=C— C-0-(CH.— CH-0)^R* 



(in) 



RMizMR. ^ftl~6(^T;l-=^;l^. 

nlil~5 0<^^S:*-rD t?*SiT.Sft;^. 
[00161 HR* (in ) -C^^iltit^t LX 

tt» 5^x^U'y^<y=i-;wr^'yw'— V. 

3-4,7'^ ij l^—h^ 4fyTutrw>'T^'yv— 30 
2--><h4f5^Xf-A'T^'yP-h. 2-xh#i^x 

^h^i^i^xf-i/y^^yawl'T^'yV'-h. ^h^i' 
d^yxf-py^^y a-A'T^ y w-v, i^i^^'o'^yx 

:::;P3r^5/xf-;l'T^'yi'-b. 2-7xy'Sf5^xf-7l^ 

7»^yp_i.^ 7x/=^x>^xf^w>'^^y3-;i'ri'y 
v-h^ 7iy=sf>'^yxf-wy^y3-;PT^'y^— 

2-'<.>'y-fA'3r^>'Xf-;I^T^'yv-b. 2-b 

:7yv-bfl:^. j;x^V>'^^yri-/W^^':?y^- 40 
K dfyx^vy^^ya-yp^^'^'yw-^. sjfyro 
2-^h=3f5'X^;W^^i'yV'» 



— CH— CH, 



yxf-^pj-t^^yp-h. ^h=sfi/s^x^^y^^y3- 

^ ^ y >. ^ a'^yx— $/'Xf-;i'^ 
yw— 2-7x>'^v'X^;P^^'^'yi/'— 7x 

y#5/«;x^^>'^^y3-;w^^'^'yw-v. 7x7^ 
i^dcy xf-^y^^y ri-;M ^'^^ y h . 2 -o-y 

>f;k3r'¥i^x^;l'^^'^'yt'-h. 2-tFodfi^-3 

-7xy=^f v'rotTA'^^'^' y w h^-?' y 1^- 

[00171 (4)HtoS(IV) 

[fl:5l 

R» 

H,C=C-C-0-<CH,^R» (IV) 
O 

Cfc/i't. iW". RM±-«bS ( I ) {=ti»tScotrat 
tiOSrSL. R5(i7x::i;l^. -hy^PS, -Si(0 
R6) (R6J4^Scl~6<0T^k^/W«$^^-f ) . 
[^61 



O 



— N 



— O— P— OR* 
OH 



{RK R9Ai/R9«'e*t-en»iK^fci~6<^T Ays^/j^T^yv-h. 2-s^r/x^;i.r^yw-b. 



(5) 



I 



HjiC=C-^C— O— R"— O— C— C=CH 



[0020] HSase {V) -C^^itSfll^i: tTIi, 

xf-wy^<y3-A'S^^»J>'-b. 1. A-f^y-J 

^'UW-bv 1. 9-y-^:^5'':t-/l'i^'T:J"Jl^-h. 

R' R' 
H.C=C— C— 0-(CH»— CH- 
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* y xf-;M ^' U I^- h . i^x^;kT S yxf-;k^ ^ 
•JW— ^^^'yci=^S/X^;W*X7x-b. ^^^^ 
»Jo^>'Xf-;l^7x-;I^Ti^«y 

[00191 (5)-«yii(V) 

[fl:7i 

I 

(V) 



[00211 (6)-«5S(VI) 

[flisi 



R^ 



(VI) 



C/ifc't. ^'t'. R». R3&t^n«HR^ ( I ) Xtt 
(III) fcitJttSc^fc^ttcOSrafD t?*$it*fl:^ 

[00221 -St^ (VI ) T^^tLtlt^k. LXii. 

5/'xf-wy^y3-;kv'r^'y^-b. hyxf^i^y^^ 

y a-zki^T^ y V- h . T b 5xf-w y^^y n-zl'v 
r^'yw-h. :Kyx^p>':/y3-;ki;T^y^- 
hyrot;w>'^^ya-;Wi/T^'yv-h> 4?yr 

CH, 

II 

C— R' 



30 



Afl:^. i^xf-py^^ y n-zki^'^ 9if^}v-v^ by 
x^i^y^^yn— zwa^^^^'yi^— T-b^xf-w:^ 

^^ya-zPi^^^'^'yv-h. ^Kyxf-l^y^yn-;!/ 

yv-hv d^yrnevy^^yn— ;i^5^-j<^'^'yv— b 

[00231 (7)-««(VII) 
[fll9l 



CH, 




C3S4». RMiHK* ( I ) t:t>JtS<0tHtt>O«r« 
R»oatm»M«<i-Fn*t4fe:?I^XJi?<f-n«* 

[00241 HRs? (VII ) -C^^itSflS^i: 

y-A'AD 1 ^^y S^s/^kT^' y W-b 2^EA^Rft 
CH» 



AJB». b-J^^xy-ZWA, b':^7xy-;l/FXJ4b*X7 
X /-;PA D 1 1 ^^y i/vA-pt y I'-h 2 tA' 

[00251 (8)HI«(VIII) 
[flllOl 



CHi 




(vni) 



Cfcfc'u. 5W. R». Rioatmiitt-tn-pfi-HfeS ( i ) (vii) tc^»ts«k^tfc«wiW)*.<o* 



[00261 -Sfc* (VIII ) T^StiS-fb^k tT 



(6) 1HSI2000-104032 

1 0 

♦ T^'JU'-h. t'X7xy-;PA. b'X^xy-^kFX 
lih'x^xy-^l'ADW^Kyxf-vyjt*-^-^ KftWBJ 

<Oi^'^^'^"J^-H. b'>t.7xy— /PFXJib'X^xy 

[00271 (9)HI«(IX) 
[flllll 



H.C=C-C-0-(cH,^|l-^Sl-(CH,^0-<^-C=CH. 



CH, 



(IX) 



20 



R", R»5. Risawji-eti-eixsfcfctc^sx 
{±^f-;w«^^L. xai~20<':^*a-rD-C75$ 

[00281 HfeS ( IX) -C^^nSfli^i: ttJi. 
b'X (T^yn^^-rotryP) ^KUi^'-Xf-^Wv'CJ^I?- 

b'x (T^'Uo^>'rab;k) p<^;^J^o^-»^>'- 
i^'j^f-yl/j^o^l^-yn^lfyv-. b'x (^^t^'^'Uo^fy 

[00 291 (B)«^r^'y7V«xxx;wt^ftx 

§6. (B)iat5i^J4(A)j£^)-10 0fifta5tC«LTl 
0~10dOMia{ffi»r&C:i:3t^»*L<^ 2 0-5 
0 OMa$ffi»r S ^ i:*^J: U^. 
[0030] *»BBtcfflv^'^»ix5 ( C ) <07>^Xr/PBS& 

tta^^tt<oj^s*><ojaii{k!8j^>»«fj^ t-ziii o~ 

{4. 1. 1. 3. 3. -7-h'^^^fV:fi-»^^^-*^^ 
2-xf-;J^df-9-yx-b. 1. i-b'x (t-r^;l' 
y'C-^rdfi^) 1. l-b*x(t-:/^ 

y^^v-b. t-:rf-A'y<-:*=sfj''^i^Vx- 

'^f-^-'TF. 2. 5-xp«^;^-2. 5-J^'(t-7'^;k 
J^-ir^z^) 2. 5->'*^f-n'-2. 

(t-:/-fii'A-3j-^i^) s-^^i^y. i^^y^\^\^ 
»4, (A)jit«-i: (B) j£*<0gS10 0afia5t:«L 

■CO. i-ioMis*tfftt<. 0. s-saaawi^ 



30 



40 



^[0031] {D) ^^<7)x4:^i^WSSbLXli.^ 1* 

tzmmi?k^^ifi^ wi.fcfb'x^xywi^ASx.-K^v'ia 
i§CAER-x85oi («flaan3i«*)iSia«) . r 

-301 («Hfc5^x;l-X,-Kdfi^«*)iSfp^) . YL-9 
80 («Mki^x;l'X.-K=JE-i^(tt)ffiBi«) :) . b'X^xy 
-^WFSX;K^xi9lg C CYDF - 1 7 0 (WM^ 

(flt)ffift=&) :i . b'x^xy-yUADSx^^i'fiffllS 
CR- 1710 (=#fl:^(miSia«) 3 . 7xy-;p 

y;K^-7^Sx.-K^>'eaiigCN-7 3 0S (:*cB*<y 
4f^t^I^(1*)iSiBi«.) . (luatrex-2 0 1 0 - 
^5;{r;l'ttrliia=&) D . :?^V<-;kyd?^«y^'Sx.-K=^E- ' 
xesiiCYDCN-7 02s (mfflfl:;^(»)ffi°rf&) ^ 

EOCN- 1 00 (B*flai(tt)iSi&&) 3 . ^"Smx. 
d^fi^fflli CEPPN- 5 0 1 ( B*flS6(»)ffiia 
ife) . TACTIX-74 2 (^-^ ■ ^S^/Waffip'i 
:fe) . VG-30 10 (H#^a*)ffiiRA) .103 
2S {}ilHtyx;Wx4f='fS^(tt)iSiBA) D . i-y^^^y 
't«i&:rrSXdC^yiai§CHP-4 03 2 (:*cB*'f 

y^fl:^i*(it)iiiSi«) ] . ng^x.-jf^^v-saig cc 
E L- 3 0 0 0 ( r-f •fe;Wb^a3l(*lc)jafiBhS) D . x 
df^>'-(bKy::^^yxy CPB-4 700 (^>f-feA^k 

^immfSffti^) D , r5vgix,-K:afi<'saiigCELM 

-100 (.Wt^lMmiSSA) . YH-434L 

{ymmmmsA) d . \yY)Ui^ym.:'^mi^mm 

Ct-^3-/WEX-2 0 1 {•?-;!f-k^bjaJI(»)l»ft 
3-;l.EX-2 1 1 {i-if-*r1taaMmmS*&) D , 

rt'EX-2 1 2 (:^Xf■feflJR3^l(«)^Sl^^*) 3 . 

• 7*nbi/y^^>J3-;l/SxjK^ye8Bi 
n'EX-810. 811, 850, 851. 821, 8 
30. 83 2. 841. 861 (-^Xr-kftl«I^I(»>^S 
frffe) K Ti!H»5«(X) 
[fl:i2l 



(7) 



1 1 



CHa 



CHb 



CH 

CH« 
I 
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1 2 



0<T 



CHa 



CH 
I 

I 

O 



BgCE-XL-24. E-XL-3L 
[00321 (D) g(»(0X.7t!^i/mmt. (A)m- 

(B) jjt^)-co«ftiooajia5t*rLTi~ioo« 

10 0S*a55:iBiSk20»«ftl^f«^«^ 

[0033J PGE (H*flai(ttmifii«) . PP-1 20 
01 (3ia»ftlfi(ttmi&fe) . ED-502. 509 

mm^^jMmmsi&) . yed-i22 (jftfki^x 

fUXjt:^i^m)lSSi^) . KBM-4 0 3 (lijBfc^X 
^(ttma*) . TSL-8 350. TSL-83 5 

5. TSL-9905 (ys^i^o^-ymmsh^) w 

^>'ffl)|g«7)^tJtt-C 1 0M«%JaTT«m3il.S^ 30 
[0034] *ffeHaK|Bv^ii>ixS ( E ) (TXXjti^i^mm 
T£HH^(XI) 

[fl:i3] 

o o 

H.N— HN-C— R"— C— NH— NH, 
^2«<!D^«ai. ^^2~1 20tta«XJ44^tt 
H ClPIHafcLTtt. ADH. PDH. SDH {\.^^ 

«) ^*5*Jf ^>*i.*. x.1f=^i^BMieft»)^ 

^Ji. x##5/affl§{=*tLt:o. 0 i-9 0sa%3&« 

»iL<. 0. 1~5 0M%*«J:0»*LV\ 
[ 0 0 3 5 1 S <c>{c. hfflJS!fttJ± 



(I) 

{4. EMZ • K. TPPK {imii^TMm)^&&) 

m . anr5>ia^)t*i^<oscDBu. u-cat 

102, 106. 830. 840. 5002 (V^-f<lt> 
-;K 2P4MHZ. C17Z. 2PZ-OK (V^-^ 

[00361 *l6Wt:ffl<'^'c»tt& ( F ) &»<D^mtb 
18. ffl. -y^fi^. Si. r;P5-'? 

-X 1 0 ommtzntx 20-8 sas 
[00371 z^m^tz^mm^-^ hmiftwi, $ . 

[00381 *3|B8fc:^:ii!llg^-^ himmiw^ 
tt. (A) r^UilHRxXT^;Ht^*XI4>:?^'y^ 

( c ) yi^^Awmaxif ( D ) ^mti:mizi6t 
xm^-^i^tit^&mmmbtiytz^ -^tititrnvx 

ingfeLT. fi^. m. fmmtitamLLxfvhti 



(8) 

13 

[00391 *f|B8fc:*>i^r $ t>iz±M<0X o^L 

^'^toaiasiBi&fflv^TMfteflTrs ^ Off a 

[00401 

( 1 ) xTK^v-ait/sftJwseR 

YDCN-702S (^S^(tt)^'^V-/l'yd?7-/ 
^'Mx;K^ vi9BgOffip'!i^X;K^i^^J:= 2 0 0-2 3 
0) 4. Sfifia. KBM-4 0 3 (liiBfli^I^C*) 2D 
»»'&llX.'Kdp>'<7)lSi5fcfe) 2. OffllS. XL- 2 2 

5 (H#fl:^(i»)S7iy-;HS]!§<ojaiiPrfS. 

*=170~190) 7. Oa*a, 2-7'h^i^X:? 
y-yH6. 0S*g5$^80T:ftrMlL. ii^^»* 

[00411 (2)mj^m 

TPPK (^fc«fl:i?iiMi«*)S^5Ko>d!afl:^<offi 

(3) ^M 

A- 1 1 2 0 ( B*J^;>-(tt)|!*ai'5>'fl:^«W) 30 

(4) ^SS» 
TCG-1 

TC - 2 0 E ( (tt)«*H^I£0rl^»<^iaiiBhfe ) 
[004 21 (5)i8*vW>'K*f«niS-^!Ky:f 

MM- 1000-80 (B*5}lJHfc^(tt)i8. iSiJ!i*. 

y Tj^i/3iyffmFmm^ : 1 0 0 0 . ii*vi/>f 
>iEcOf«llH:; 1-6. ACfkm:Wy^99'))VISL:J^y^ 40 
T^Hb^kRlBa: : 2-b Yu^l^3L^)V^^i; V V 
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( 6 ) ;^ ^ U )\4SLX.X'f)V^t^ 
( 7) 

[00431 (8)X7K^v©lii 
YD F - 1 7 0 (3W8^{tt)i8t'X7xy-;kFMx 

(9) x.-K^vlS!gSfl^ 

(10) XTK^^-iailimffiji^ 

2P4MHZ (HBiMtJ£(tt)iM S^^/-;MB<Oijfia 

[ 0 0 4 4 liat« 1 ~2Rt^ltRM 1 ~2 

^iatf^2t^rrffi^S>l^T#*f?J^M^t, 3*o 
-;l'$^fflV^-C^LfcSi. 5h-;W (Torr) ^1^3 0 

[0 04 51*3t::*t1ttt«fli^a. iRoidtcL 

( 1 ) lii;^ 

EHDM@«a!iStKm^ctHS(tt)S) ^mv^T25t: 

(2) ^'fv'xTgStg 

«llg^-xhfflj«!ftiSri8y>-F7V-A±t:ftO. 2-g 
iHBt. c:<o±tc2iBX2iB«osi-f-«)r:r (»S0. 4 

>f hS?) T2 0 0—2 5 or<OKHf 2 0^X111 0^ 

«vv sa3ll|f2 50X:tctJ»tS«»5l$ (ka/f-y 

±{c*«»4. Oig^Uffit. c:<o±(::8BiX 1 o-KOS i 

^•jrr {«50. 4o) *i^t. 

1t^T2 0 0~2 5 0X:<0«HT'2 0^Xi4 1 o#«fl: 

[0046] 

[^11 



[0047] 



[0048] 



15 



(9) 

m 1 



1^2 000-10403 2 
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II ftulM 1 
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YDPN-638 
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YDF-170 
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XL2257 
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0. 1 
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0. 5 








2P4MHZ 






0. 2 


0. 2 




A1120 


7 








2-yh*$^j:3« 
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* * [^21 
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itSH2 
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•& 
m 
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12 
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TCG-1 


70 
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5s « ims] 
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mm 
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mm 
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70 


60 


80 


80 




a ft ife ft fo^) 








200^0 






2. 4 


1. 5 


3- 0 


2. 9 






1. 2 


0. 6 


1. 9 


1. 7 




* ^ K iS * * (*) 


69 


46 


2 
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[00491 a3<^«S*A>^> . *l«*0i8]ig^-X ha 

fian&^-x hffljsift (tt3R0! 1 ) Rxf. mm i j: ox 

rmBLIidmi. S^»fc:iO*^«mt:t>^S«0^^^i^ 

*lilt«0!U 2i:ltlRt/h$<^r-'TV^S. vKOCli: 
*IHB<ofiiK^-xbffl^tiixtt2 0^Clrt 



[0050] 

[iK*^«»iR]*ifiw<^ie^-^HajK»tt^ ic. 
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F5^-A(##) 4J040 ECOei EC062 EC071 EC072 
EC211 EC212 EC231 EC232 
EC261 EC262 FA091 FA092 
FA141 FA142 FA151 FA152 
FA161 FA162 FA171 FA172 
FA181 FA182 FA211 FA212 
FA231 FA232 FA241 FA242 
FA281 FA282 GA02 GA05 
GA07 HA066 HA076 HA306 
HA326 HC18 JA05 KA03 
KA12 KA16 KA^ KA42 NA20 
5F047 AAll AA17 BAM BBll 



